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Introduction Another discovery feature is a concept extraction tool that has been implemented ——— Coeme .
. . to identify biomedical terms in free text (Fig 4.). Each term is mapped to a S . o 3 0 e

In March 2008, a consortium of researchers across the United States completed specific concept in the ontology browser, where users can learn more about the @ o — S

a catalog of 1,116 proteins present in human saliva [1]. Tandem mass term, including its definitions, synonyms, and other related concepts. o .

spectrometry in combination with liguid chromatography and S FENNENEE i ¢ 3 e

electrosprayionization were used to generate mass spectra of peptide fragments. e 1L LML i ALl - ,

Proteins were then identified by matching the list of observed fragment masses — PR . BRI weimermbem e — R 3

with predicted masses in either SEQUEST or Mascot - S M | 2L £ =

The use of saliva as a diagnostic fluid offers many advantages over traditional o S e B i = e

blood-based tests. To facilitate the identification of biomarkers with diagnostic A

values in saliva, the salivary proteome catalog has been made available online in B P PP P P o e G el BB consists of an automatically-populated [t ?

an interactive Web portal known as the Salivary Proteome Wiki (SPW). In gl 2 150 oo o, vt v ke e s e s - =

addition to browsing the catalog, users can add their own research data; share i

results; curate the data; and discover new knowledge. The goal of this resource -

is to provide the research community a convenient location with all the necessary et comm b < GO i Rl i o |

tools in place to further enrich and refine the catalog. o o - s e o Bloinformatics Tools e L . . .
Users have ready access to a number of built-in bioinformatics tools, including
BLAST, ClustalW (Fig. 11), and InterProScan (Fig. 12), within SPW. They can

Methods

Many public resources, such as PRIDE [2] and Human Proteinpedia [3], have
been developed as central repositories for proteomics data. Users can provide
annotations on data that they submitted to enable primarily data sharing and
searching. On the other hand, the Salivary Proteome Wiki uses a community-

A commercial knowledge discovery engine, known as AKS? (Alma Bioinformatics,

use these tools to find similar proteins, identify important regions of a sequence,
estimate the functions of unknown entities, or perform other analyses on their
data. Analysis is run remotely via Web Services provided by the European
Bioinformatics Institute (EBI) [6], enhancing the scalability of the wiki to support
many simultaneous jobs.

oriented approach, where users can perform an array of functions depending on
their roles.

Madrid, Spain) [4], has also been integrated into the wiki to support exploration of o =

special

biomedical concepts (Figs. 5-7). Users can launch AKS? through direct links from

Data Sources

Currently, more than 170 experiments, 2300 protein identifications, and 175,000
peptide hits are stored In the system as wiki pages (Fig. 1). Each page consists
of annotations made up of free text or controlled vocabulary terms, from Gene
Ontology for instance, to describe various properties of the entity. Users with the
appropriate level of permission can add new annotations or edit existing ones in
a form-based Iinterface (Fig. 2). They can select annotation terms by browsing
the vocabulary through an ontology lookup tool. On protein pages, the system
also provides users a faclility to check the local data against the International
Protein Index (IPl) database to determine whether any updates are needed. Any
proposed changes will have to go through a review process, in which other users
can give feedback to the proposal and approval from a curator is needed before

the changes become official. Alternatively, a discussion area is available on each
page for users to ask questions, give suggestions, and exchange ideas in a less — T e O

formal, uncurated setting.

the protein pages or from a search box. Within the tool, they can:

1.Visualize publication trends and relationship networks;

2.highlight concepts in literature;

3.extract relations between biomedical concepts;

4.1dentify experts in an area of research; and

5.group related concepts into clusters based on the strength of their relationship.
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In addition to the data generated from the Human Salivary Proteome Project, a
number of popular knowledge bases, including InterPro, PubMed, and Swiss-
Prot, have been incorporated into the system as well. Data from different
sources are linked automatically through accession mapping to let users quickly
gather all the relevant information.

Knowledge Discovery Infrastructure

Once published, all the associated data, including the spectra (Fig. 9) and the
identifications (Fig. 10), will be available to other users of the system, who can
then reproduce the experiment and verify the results.
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A majority of proteome projects, such as the Human Salivary Proteome Project,
Involve researchers from across geographical locations. Many hurdles, such as
Issues with data integration, have to be overcome to maximize the productivity of
a large-scale collaboration. In addition to being a central repository for the
experimental data produced by the research groups, SPW provides a
collaborative model for exchanging ideas and discovering new knowledge within a
single platform (Figs. 13-14).
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